OBJECTIVE: To examine the extent to which extent health-related anthropometric characteristics such as body mass index, waist ± hip ratio, waist girth, percentage of body fat and weight gain are associated with physical activity and nutritional habits in a prospective follow-up study. DESIGN: A 5-y prospective follow-up study. SUBJECTS: 132 healthy men from The Leuven Longitudinal Study on Lifestyle, Physical Fitness, and Health. MEASUREMENTS: The main outcome measures in this study were body mass index, waist ± hip ratio, waist girth, percentage of body fat and signi®cant weight gain at the ages of 35 and 40 y. An unhealthy body composition was de®ned as a body mass index above 26, a waist ± hip ratio above 0.95, a waist girth and body fat percentage above percentile 75 at the end of the 5-y follow-up period and a signi®cant weight gain of 5 kg or more between the two examination periods. Anthropometric characteristics were derived from clinical examination. Physical activity at the age of 35 and 40 and nutritional habits at the age of 40 were determined from questionnaires. RESULTS: Physical activity was the most important predictor for the waist ± hip ratio in this sample. In contrast, nutritional habits show a stronger relationship with body mass index. The absolute amount of energy intake is not as important as the dietary factors in predicting subjects with overweight or an unhealthy body composition. The index of occupational activities appears to be the most important physical activity variable. CONCLUSION: The relative contribution of physical activity and nutritional habits in health-related anthropometry varies with the characteristic considered. It is important to include all components of physical activity, and occupational activities in particular, in determining these relationships in a general population sample.
Introduction
Obesity is identi®ed as an important health risk. Numerous epidemiological studies in many different populations show higher rates of cardiovascular diseases, non-insulin dependent diabetes mellitus, osteoarthritis of the knee, gall bladder disease and some cancers in obese compared with non-obese individuals. 1 Although there appears to be a dose ± response association between body mass and the disease risk, a clinically signi®cant risk for some of these disease states is associated with a body mass index value of approximately 26 or more. 2 Furthermore, weight and total fat may not be as important in chronic diseases as the pattern of body fat. Recent studies that have focused especially on fat pattern have demonstrated a greater risk of metabolic complications and coronary heart disease with increasing levels of abdominal, relative to gluteal or femoral, adiposity. 3, 4 Bouchard 5 suggested that genetic factors account for only a small part of the variance in fat pattern. Non-genetic in¯uences in contrast seem to contribute signi®cantly to the amount and pattern of body fat. Both a sedentary lifestyle and an inappropriate energy intake are implicated in the pathogenesis of an unhealthy body composition. 6, 7 However, the relative contributions of inactivity and overeating on this positive energy imbalance are not clear. 8 ± 10 Unfortunately there is a paucity of longitudinal data that examine the combined association of diet and exercise behaviour with the development of overweight and fat distribution. 11 ± 16 Moreover, frequent criticisms have been directed towards the measurement of physical activity, especially the assessment of activity that is habitual and of lower intensity. 2 The questionnaires used in most of the cross-sectional, longitudinal and intervention studies have been focused on the detection of exercise-related activity only. This does not necessarily re¯ect the pattern of non-exercise-related activity, such as that related to occupational and household activities. Another criticism is directed towards the choice of body mass index as an anthropometric characteristic, because it is known that this index is not a very valid indicator for the measurement of body composition. 17 The present paper examines the extent to which the health-related anthropometric characteristics body mass index (BMI), waist ± hip ratio (WHR), waist girth (WG), percentage of body fat (PBF) and weight gain (GAIN) are associated with different categories of exercise behaviour and nutritional habits in a prospective follow-up study in males. Physical activity was reported at the baseline (age 35) and at the follow-up (age 40) interview. Nutritional habits were only determined at the follow-up interview (age 40).
Materials and methods

Study participants
The Leuven Longitudinal Study on Lifestyle, Physical Fitness, and Health is the follow-up study of The Leuven Growth Study of Belgian Boys. 18, 19 This study was a combined cross-sectional and longitudinal study. From 1969 to 1974 data were collected on 8963 subjects, of which 588 were followed at annual intervals for 6 y (13 ± 18 y old). At the age of 30, a subsample of these subjects was contacted again and 278 of them gave informed consent to participate in the follow-up study. They were re-evaluated at the age of 35 and 40 y. Complete data (measured at 35 and 40 y of age) are available in 132 subjects.
Health-related anthropometry
In all subjects, body weight was measured with a balance scale accurate to 0.1 kg. The subject wore only his underwear. Standing height was measured with a Holtain statiometer, with the subject in bare feet. Triceps, subscapular, suprailiac and calf skinfolds were measured with a Harpenden skinfold caliper on the left-hand side of the body to the nearest 0.1 mm. On each occasion (35 and 40 y), one experienced anthropometrist took all the anthropometric measurements. Several ratios which are indicative of adiposity and relative fat distribution were calculated:
Body mass index (BMI): weight (kg)aheight (m 2 ). Waist to hip ratio (WHR): waist circumference was measured at a level midway between lower rib margin and the iliac crest (cm), and the hip circumference as the widest circumference over the greater trochanters (cm). Waist girth (WG): waist circumference was measured at a level midway between lower rib margin and the iliac crest (cm). Percentage Body fat (PBF): calculated according to the Siri's two-component model using the sum of the skinfolds (suprailiac, subscapular, triceps and medial calf). 20 Density was estimated by the age-and sex-speci®c equations of Durnin and Womersley. 21 A detailed description of the measurements, their selection, standardisation, reliability and validity appears in Ostyn et al and Beunen et al. 18, 19, 22 Physical activity
The Tecumseh Community Health Study questionnaire was administered to evaluate the level of physical activity in all the subjects at the ages of 35 and 40. 23 The reliability and validity of the questionnaire in this sample was extensively tested. 24 The questionnaire includes different parameters on a variety of physical activity categories. Questions were asked about occupation, hours worked, transportation to and from work, and participation in major home repair and maintenance. Leisure time, sports, gardening and other physical activities were also checked. Three aspects of sports participation were covered: type of sports participation, diversity of different sports practised the previous year, and the amount of time spent on each activity. The questionnaire was designed to estimate physical activity during the preceding year and was afterwards converted to an average week. A scoring system was developed to calculate the metabolic costs for the various occupational and leisure tasks, using the compendium produced by Ainsworth et al. 25 The hours-per-week estimates for the different work (occupational activities) and leisure time activities (active leisure time) were multiplied by their respective metabolic rates (expressed as metabolic equivalent, MET, values) in order to obtain energy expenditure during both work and leisure time (expressed as kcalakgaweek). The work index (index occupational activities), active leisure time index (index active leisure time), and the total activity index were calculated by dividing the respective energy expenditure by time working, time spent on leisure activities and a total score of activities. These three re¯ect the intensity of the activity. All physical activity variables were measured at both the baseline (35 y) and the follow-up interview (40 y).
Dietary behaviour
The dietary data were derived in all subjects at the age of 40, from a 3-day (two week days and one weekend day) food questionnaire. No information about their dietary behaviour is available at the age of 35. Subjects were asked to record all food and beverages consumed for 3 days in a specially designed food booklet. All the dietary records were reviewed by one research dietitian. Nutritional intake from the dietary records were computed using the BECEL food program. 26 The total amount of energy intake was determined and expressed in kilocalories. Carbohydrate, fat Physical activity and anthropometry K Delvaux et al (saturated and polyamonounsaturated), sugar, ®bre, starch, protein and alcohol intake were calculated as a percentage of the total amount of energy intake. Cholesterol consumption was expressed in mga1000 kcal.
Statistical analysis
To determine the extent to which the health-related anthropometric characteristics are associated with physical activity and nutrition, three speci®c research questions were asked. Firstly, are there any signi®cant associations between health-related anthropometry and physical activity and nutrition? Pearson product ± moment correlations were calculated between these parameters at the age of 40. Secondly, which variables of physical activity and nutrition predict the health-related anthropometry a the age of 40? How large is the explained variance and how well do these variables discriminate between subjects classi®ed in the unhealthy and healthy anthropometry groups? Stepwise regression analysis was used to estimate the independent impact of the predictor variables (physical activity measured both at 35 and 40 y old, and nutrition only measured at the age of 40) on the health-related anthropometric characteristics measured at the end of the follow-up period (40 y old). In a ®rst analysis we only used the predictor variables measured at baseline (physical activity at 35 y, no information on dietary behaviour at the age of 35). In a second analysis only the predictor variables measured at the follow-up survey (physical activity and nutrition at 40 y) were put into a regression analysis. Finally, differences between predictor variables at baseline and follow-up (only physical activity was measured at both 35 and 40 y, no baseline data on nutrition are available) were included in a third analysis. None of the differences in physical activity proved signi®cant. The ®rst and second regression could be combined in one analysis without losing important predictor variables. Therefore only the results of the combined analysis (35 and 40 y) are presented in the results.
Discriminant analysis was carried out to predict the classi®cation of subjects into two categories of healthrelated anthropometry. For each anthropometric characteristics at the end of the follow-up period aǹ unhealthy' category was de®ned. Body mass index was categorised as unhealthy when above 26 (n 46), 2 waist ± hip ratio above 0.95 (n 16), 4, 27 waist girth above percentile 75 (91.15 cm, n 33), and percentage body fat also above percentile 75 (23.02%, n 33). Weight gain was considered signi®cant when subjects gained 5 kg or more over the two examinations periods. The`healthy' category was composed of all the subjects not included in thè unhealthy' group.
The third research question dealt with the chance of having unhealthy anthropometric characteristics at the age of 40, when the physical activity level is relatively low and the nutritional habits are among the least healthy. To answer this question, extreme groups were created based on their physical activity level and their nutritional habits. Subjects with a physical activity level longitudinally (35 and 40 y) above percentile 50 (n 46) were compared to subjects with a physical activity level longitudinally below percentile 50 (n 45). Nutritional habits (only available at 40 y) were divided into quartiles. The upper (n 37) and the lower quartiles (n 37) of energy intake were compared with each other. Odds ratios were calculated for each of the unhealthy anthropometry categories at the age of 40 and for the extreme groups of physical activity and nutritional habits. All statistical analyses were carried out using the SAS system. 28 
Results
At baseline (1991) all the subjects were similar in age (35 y). Table 1 displays the cross-sectional healthrelated anthropometric characteristics of the subjects. The mean weight change that occurred between the baseline and the 5-y follow-up was 2.6 kg. Only 20% of the sample kept their weight constant or lost some weight ( 7 0.1 to 7 1.4 kg). Important weight gain ( 5 kg in 5 y) occurred in 16.7% of the men. Waist ± hip ratio, waist girth and percentage body fat followed the same pattern, both increasing during the study period. The prevalence of overweight, de®ned as a BMI value of 26 or more, increased from 24% in 1991 (35 y) to 34.8% in 1996 (40 y). Unhealthy body fat distribution, de®ned as a WHR above 0.95, increased from 3% in 1991 to 12% in 1996. Descriptive statistics of physical activity (35 and 40 y) and nutrition (40 y) are presented in Table 2 .
Energy expenditure (kcalakgaweek) decreased slightly for occupational activities and increased slightly for active leisure time over the 5-y followup period (35 ± 40 y). The index of occupational activities and the total activity index remained unchanged, while the index of active leisure activities decreased over time.
According to the Belgian food recommendations 29 protein intake should be around 10% of the total Table 1 Cross-sectional health-related anthropometric characteristics (means and standard deviations) of the study population at both the baseline (35 y) and the follow-up (40 y) examinations (n 132) Physical activity and anthropometry K Delvaux et al amount of energy intake. The fat intake should be below 30%, with saturated fat intake below 10% and unsaturated fat intake below 7%. Cholesterol intake should not exceed 300 mg a day. The recommended daily consumption of carbohydrates is minimally 55% of the total energy intake. Subjects in this sample ate more proteins, more fat and cholesterol and less carbohydrates than recommended.
To answer the ®rst research question, Pearson product ± moment correlations between health-related anthropometry and physical activity and nutrition at the age of 40 were calculated and are presented in Table 3 . Results showed signi®cant (P 0.05) negative associations between BMI and carbohydrate intake (r 7 0.27, starch (r 7 0.23) and ®bre-containing foods (r 7 0.21), and signi®cant (P 0.05) positive associations with mono-unsaturated fat intake (r 0.23) and cholesterol (0.18). No signi®cant (P 0.05) correlations were noted between BMI and the different physical activity measurements. In contrast, WHR was only signi®cantly (P 0.05) correlated with the physical activity variables. Energy expenditure during active leisure time, the index of occupational activities and the total activity index correlated with WHR (r 7 0.17, r 7 0.17 and r 7 0.18 respectively). WG, PBF and GAIN were signi®cantly (P 0.05) associated with both physical activity measures and nutritional habits. WG correlated positively with total fat (r 0.18) and monounsaturated fat (r 0.20) intake, and negatively with the total activity index (r 7 0.17, carbohydrate intake (r 7 0.25) and starch intake (r 7 0.19). PBF was positively associated with total fat (r 0.20), saturated fat (0.18), and mono-unsaturated fat (r 0.20), and negatively with energy expenditure during active leisure time (r 7 0.17), with the index of occupational activities (r 7 0.19), the total activity index (r 7 0.22), and the carbohydrate and ®bre intake (r 7 0.22) and 7 0.19, respectively). GAIN showed negative associations with energy expenditure during active leisure time (r 7 0.18), with carbohydrate, sugar and starch intake (r 7 0.28, r 7 0.19, r 7 0.18 respectively), and positive associations with alcohol intake (r 0.30).
In order to answer the second research question, stepwise regression analyses were carried out from the physical activity (at both the 35-y interval and the 40-y interval) and the nutritional variables (at age 40). Results are displayed in Table 4 . The regression model explained 13% of the total variability of BMI at the end of the follow-up, not including the variance accounted for by baseline BMI at 35 y. Carbohydrate intake, expressed as a percentage of total energy intake, was the most important variable with an individual contribution of about 7%. Also included in the model are the index of occupational activities Together with the percentage of starch intake they explained about 8% of the variability of the WHR. About 13% of the variability of WG was explained by carbohydrates in the ®rst place, followed by physical activity measurements (total activity and active leisure time indices and energy expenditure on occupational activities) at the age of 35. For PBF, the amount of explained variability in this model was 11%. The variables included were the percentage of carbohydrate intake and the indices of total (40 y) and active leisure time (35 y) activities. The regression model explained 14% of the total variability of GAIN at the end of the follow-up. Alcohol intake, expressed as a percentage of total energy intake, was the most important variable with an individual contribution of about 9%. Also included in the model were the energy expenditure during leisure time activities at the age of 40 and the amount of cholesterol intake.
Results of the stepwise discriminant analysis in classifying the 40-y-old subjects in the healthy or unhealthy anthropometry group are presented in Table 5 . The unhealthy anthropometry groups were de®ned as having a BMI above 26 (n 46), a WHR above 0.95 (n 16), a WG (n 33) or PBF (n 33) above percentile 75 (91.15 cm and 23.02%, respectively), and a signi®cant weight gain of 5 kg in 5 y (GAIN, n 22). Table 5 also displays the means for the physical activity and nutritional variables in the corresponding healthy and unhealthy anthropometry group. Energy intake to cholesterol and ®bre and the index of occupational activities measured at the age of 35 appeared as the most important variables to discriminate the two groups classi®ed by the BMI. Based on these predictors, 68% of the subjects could be classi®ed correctly. Energy intake was the only Physical activity and anthropometry K Delvaux et al signi®cant variable in classifying the subjects according to their WHR. Based on their energy intake, 59% of the subjects were correctly classi®ed. To discriminate into two groups classi®ed by waist girth and percentage body fat, different indices of physical activity at both 40 (total activity and occupational activities) and at 35 y old (active leisure time), followed by the amount of energy intake from cholesterol, came out as signi®cant variables. According to the variables included in the model, 60% and 50% respectively of the subjects were correctly classi®ed. Sugar intake appeared as the only discriminating variable between the two groups classi®ed by GAIN. Based on this predictor only 59% of the subjects could be classi®ed correctly.
Odds ratios and relative risks were calculated to answer the third research question. Extreme groups were created based on the two categories of healthrelated anthropometry (`healthy' and`unhealthy'), on their physical activity level and their nutritional practices. A combination of all the`unhealthy' anthropometric characteristics (n 12) was also used in this analysis. Table 6 shows the odds ratios and relative risks of subjects in the`unhealthy' group at the end of the 5-y follow-up period (40 y), based on their physical activity level and their nutritional habits. Only signi®cant (P 0.05) odds ratios (OR) and relative risks (RR) are presented. For those not participating in regular weekly occupational activity (index) the odds ratio for a BMI above 26 was 3.5, compared with those participating in regular occupational physical activity. Also, for those not participating in regular weekly occupational activity, the odds ratio for a combination of unhealthy anthropometric characteristics at the end of the follow-up was 8.8, compared with those participating in regular occupational activity. Men in the highest quartile of cholesterol intake had higher odds (3.5) of being overweight, also de®ned as a BMI of more than 26, compared with men in the lowest quartile.
Discussion
This study addressed the question of the extent to which the health-related anthropometric characteristics body mass index, waist ± hip ratio, waist girth, percentage of body fat and signi®cant weight gain are associated with physical activity and nutritional habits. It is recognised that there is a need for prospective epidemiological data on daily physical activities and nutritional practices in relation to several measures of body composition in a general population sample. 30 It is important to follow up subjects, their lifestyles and habits, to see which subjects develop an unhealthy body composition over time. Very few studies have combined the level of physical activity and nutritional habits in predicting an unhealthy physical status. Moreover, in spite of the considerable interest at this moment in the issue of regional fat pattern in the prediction of disease risk, 31 there are few studies that include other indicators of health-related anthropometry besides the body mass index. Another important feature of this study is the use of different categories of physical activity (occupational, active and total) including activity that is of low intensity and habitual. In a general population sample, the prevalence of subjects participating in vigorous activity or sports is indeed very small.
In this sample both energy intake (nutrition) and energy expenditure (physical activity) were related to indicators of body composition, although they differed in their effects on body mass index, and fat pattern and signi®cant weight gain.
Results from both the correlation and the regression analyses showed that BMI at the age of 40 was primarily associated with and predicted by nutritional habits (expressed as a percentage of total energy intake). There was no signi®cant association with or prediction by the physical activity measurements. WHR, in contrast, correlated signi®cantly with the physical activity measurements. Physical activity measures also were the most important predictor of WHR in the regression analysis. WG, PBF and GAIN were signi®cantly correlated with both physical activity and nutritional variables.
The rather low to modest statistical associations (0.17 ± 0.30) are in agreement with ®ndings from the literature. 12, 30 The lack of a signi®cant association between physical activity and BMI was con®rmed in some studies, 30 whereas in other studies some association was found. 2, 17 Marti et al 17 did note a correlation of 7 0.16 between physical activity and BMI; Table 6 Odds ratios and relative risks (and con®dence intervals) of the`unhealthy' group at the age of 40 y, according to their physical activity level and their nutritional habits (n 132) CI con®dence interval. OR odds ratio. RR relative risk.
Physical activity and anthropometry K Delvaux et al however, it was lower than with WHR (r 7 0.24). According to Fentem and Mockett, 30 it appears doubtful whether monitoring population changes in BMI will detect early bene®cial changes in obesity brought about by increases in physical activity. In their study, WHR was more consistently related to activity, compared with BMI. Exercise indeed has a favourable effect on body fat pattern, with a reduction in WHR with increasing exercise. 5 From the regression analysis we can conclude that nutritional parameters, carbohydrates and alcohol, are the most important predictor variables in four out of ®ve health-related anthropometric characteristics. WHR is the exception, with physical activity measures as the most important contributors. This ®nding con®rms the observations from the correlation analysis.
WHR in this study is the clearest indicator of fat pattern. It might be hypothesised that physical activity primarily in¯uences fat pattern, and secondly body composition. Furthermore, indices of physical activity seem to be more important contributors to healthrelated anthropometry than the energy expended during the activity. The latter does not re¯ect on the intensity of the activity. Occupational activities and the total amount of activity are both more important than the leisure time activities. In this sample of subjects with a higher socio-economic and professional status, it is not surprising that active leisure time does not come out in the ®rst place.
Another interesting observation is that some of the physical activity variables are signi®cant at the baseline and some at the follow-up interview. The same results were found when separate analyses were carried out for each individual time period. There were also no differences detected when changes in physical activity between the two interviews were included in the model. Williamson et al, 32 in contrast, noted little relationship between baseline physical activity and BMI. In their study recreational activities at the follow-up interview showed stronger relationships to weight changes. These contradictory ®ndings might be explained by the relatively long time period (5 y) between the two interviews; physical activity behaviour is not constant and subjects change their activity level over time.
The percentage of variability in health-related anthropometry that is accounted for by physical activity and nutrition was also calculated in the regression analysis. The combination of carbohydrate intake and physical activity measurements explained 13% of the variability (expressed as the adjusted R 2 ) in the BMI at the age of 40. Fentem and Mockett 30 noted a variability of 14.4% explained by physical activity, chronological age and lifestyle variables. The variance in WHR that was accounted for by physical activity and nutritional habits was 8%. Fentem and Mockett 30 reported an explained variance of 28.8%. Age emerged in their study as a strong predictor. In our population age was not included because all subjects were the same age. It is also known that psychosocial factors contribute to the WHR. 27, 33 Slattery et al 13 reported 28% explained variance in WHR with age and education as the most important variables. Our relatively homogeneous sample (age, education, socio-economic status) allows us to evaluate the individual contribution of physical activity and nutrition without the in¯uence of other covariates. Another reason for the rather small percentage of variability accounted for by the variables in the model might be the fact that baseline anthropometric characteristics, which are perhaps the strongest predictors of follow-up anthropometry, were not included in the calculations. Contrary to other ®ndings in literature 34 we found no signi®cant impact of smoking on any of the indicators of body composition. The relatively small number of heavy smokers could be one of the reasons why we did not ®nd any relationship. In fact only three men smoked more than 20 cigarettes a day. We also noted no important or possible interfering diseases in our sample.
To see how well these predictor variables discriminate between`unhealthy' and`healthy' anthropometry, discriminant analyses were carried out from the physical activity and nutritional variables. Speci®c nutrients were more important in this`healthy' or unhealthy' classi®cation than the total energy intake. Romieu et al 12 also concluded that fat intake may play a role in overweight independent of the absolute amount of energy intake. In combination with physical activity, 59 ± 68% of the subjects were classi®ed correctly. This percentage is not large, but no results could be found in the literature to compare the classi®cation of the subjects according to their level of physical activity and nutritional habits.
The third main question considers the chance of having unhealthy anthropometric characteristics at the end of the follow-up, when the physical activity level is rather low and nutritional habits are among the least healthy. Results showed that those subjects whose occupational activity level (index) was low at both baseline and follow-up interviews had a 3.5 odds ratio of ending the study with a BMI of 26 or more, compared with subjects whose activity levels were high at both interviews. Also, for subjects whose occupational activity level was low at both baseline and follow-up interviews, an odds ratio of 8.8 was calculated for the combination of all the unhealthy anthropometric characteristics (BMI above 26, WHR above 0.95 and WG and PBF above percentile 75). These odds ratios were calculated in comparison to those subjects whose activity levels remained high at both interviews. Subjects with a cholesterol intake in the highest quartile had an odds ratio of 3.5 of being classi®ed in the unhealthy BMI category, compared with subjects in the lowest quartile of cholesterol intake.
Several limitations in this study should be noted. First, we lack a longitudinal administration of the food questionnaire. Because nutritional practices change over time, it cannot be assumed that the subjects had the same nutritional habits at the ages of 35 and Physical activity and anthropometry K Delvaux et al 40 y old. Another limitation includes working with statistical values as percentiles to classify the subjects. This makes it dif®cult to draw conclusions for a general population. The limited number of subjects is another reason to be careful in the generalisation of conclusions. Despite these limitations it is believed that the dietary and physical activity patterns identi®ed in this study represent important determinants of health-related anthropometry. The relative contribution of physical activity and nutrition varies with the indicator considered. BMI was primarily associated with the nutritional variables in this sample, while WHR was primarily associated with physical activity variables. The total amount of energy intake was not as important as the macro-nutrients in predicting subjects with overweight or an unhealthy body composition. Our results also stress the necessity of including occupational activities in physical activity questionnaires. In some previous analyses, 24 it was noted that physical activity during work and sport activities were the two main dimensions in daily physical activity. Moreover, occupational activities can easily be included in the lifestyle intervention approach 35 as an alternative to structured exercise. This approach encourages the integration of physical activity over the course of the day by increasing short sessions (10 min) of moderate-intensity activity. This lifestyle intervention approach improves the cardiovascular risk pro®le, including the amount and pattern of body fat. It offers a practical strategy to prevent physical inactivity with its known health consequences. 36 In future research, additional prospective data using large population samples are needed to further clarify the contribution of energy intake and physical activity in the etiology of an unhealthy body composition. Attention should be paid to the correct assessment of habitual and lower intensity activities and to the use of multiple indicators of body composition.
